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Background: Two-dimensional (2D) echo provides only subjective information on segmental dysfunction due to limited scanning windows and is 
error prone due to out-of-plane myocardial motion. We tested a new three-dimensional (3D) based strain analysis method.
Methods: We studied 5 adult pigs that underwent midline sternotomy to expose the heart for high resolution ultrasound scanning directly from the 
surface of the heart. The left anterior descending coronary artery (LAD) was isolated from the vein and arbitrarily divided into three equal zones from 
the left ventricular (LV) apex distally to the origin of the first diagonal branch proximally. Baseline full volume 3D image loops were acquired from the 
apex with a Toshiba Applio Artida ultrasound system. The LAD was then ligated in the distal-most zones first and the visibly ischemic area, as shown 
by changes in color, was measured on the epicardium and full volume 3D images were acquired. Studies were repeated with ligation of the LAD in 
proximal zones. Images were analyzed offline with wall motion tracking (WMT) software to obtain segmental 3D strain curves from apex to base in 
3D image loops.
Results: Extending the level of LAD ligation proximally increased the size of the ischemic zone as measured by color changes on the ischemic area 
of the cardiac surface that correlated with a consistent alteration of the apex-to-base gradient of peak 3D segmental strain.
Conclusions: WMT could provide an objective evaluation of myocardial dysfunction in coronary ischemia.
